Introduction
In a globalised world, national economies are an integral part of the global economic system. Forecasting and policy impact analyses of national economies with econometric models need to consider this fact. The most important link between the economies is the feed back via international trade. A change in the national economy may affect the national imports and thereby the exports of other countries. Subsequently, the latter countries' imports and exports may change, which, in turn, will affect the exports of the country in question. In the case of national policy simulations only the "small country" assumption -well known from economic theoryallows to neglect global interdependencies via international trade. The strength of the feed back via international trade depends on both the size of the national economy in question and its participation in international trade. It seems plausible that the feed back via international trade has stronger effects on the sectoral structure of the economy than on aggregate variables, such as the GDP, because the participation in international trade favours the specialisation of economies.
By use of a sensivity analysis the paper at hand aims to measure the feed back effect of international trade for both the aggregate variables and the sectoral structure for Germany. It is the third biggest economy in the world and the leading export nation. It is thus assumed that there is a feed back on the national economy via international trade, but the magnitude of the effect especially on sectoral variables is not known.
The answer to the question can only be found by the comparison of a stand-alone simulation with a national model for Germany and a simulation with the same model linked with a global multisector/multicountry model.
In the simulation at hand, it is assumed that there will be more confidence in the future of the German economy. After four years of losses, this will induce an exogenous shift in the German development of investment in equipment back to a long-run growth path. This may be financed by additional credit, which is not a problem for the next years because of a high level of liquidity. The rise in investment demand will induce additional production, income, price, wage and employment changes and domestic demand, as well as demand for imports, which will influence the global econ-omy. The question on how strongly the other countries are affected and how important the feed back is to German exports will not be answered by a medium-term forecast, but a sensitivity analysis, which generally shows the interdependence between the German and the world economy. The analysed linking mechanisms are also existent in the long run.
The paper is organized as follows: In section 2 we give a detailed description of the used models and their linkage. Because of the high interdependency of the structure of the models, their high degree of endogenity and their deep disaggregation, the understanding of the simulation results requires more than a brief overview. The scenario of the simulation experiment is described in section 3. In section 4 we discuss the simulation results for the stand-alone run, in section 5 we compare these results with the global simulation. Some conclusions in section 6 close the paper.
The results of the paper can be summarized as follows: Every policy intervention in Germany has relatively strong international feed backs that cannot be neglected. In our simulation, the effects in the global model are higher than in the stand alone model. That difference amounts to +20% on the German GDP in current prices and +50% on the GDP in constant prices, which implies that prices rise more in the stand alone simulation.
On the sector level the differences are much stronger. The effect on the production of motor vehicles is 110% and on the production of telecommunication in Germany is 89% higher in the global simulation. For employment, the results are 70% higher in the global simulation than in the stand alone case, which is even more than the difference of the effect for real GDP. This can be explained by structural effects. The paper also measures the effects for the other countries: The € 16.1 billion change of German investment in equipment raises the world GDP by € 49.4 billion.
The instruments of the analysis
There are three systems which could be used for the part of the global model. First, there is the INFORUM International Modelling System (Nyhus 1991 , Ma 1997 . The second system is the GTAP model (Hertel 1997), while third, there is the GINFORS model (Meyer, Lutz, Wolter 2004 ). The GTAP model, which is also a global multicountry/multisector system, is not applicable in our case because it is a CGE (computable general equilibrium) model with calibrated parameters. We need empiri-cally validated parameters that can only be found by the application of econometric estimation methods.
The INFORUM International Modelling System (INterindustry FORecasting
University of Maryland) models in deep sectoral disaggregation 12 economically important countries based on national data. The countries are USA, Japan, Germany, France, Italy, Canada, Mexico, China, Korea, Spain, Austria and Belgium. Two regions (rest of OECD and rest of the world) give global closure. The country models have been developed and are managed by national teams. The data is merged by the University of Maryland using a bilateral trade model which distinguishes 120 commodities (Ma 1997) . This large number is necessary, because the national models have different disaggregation structures. Similar to the family of aggregated macro models in project link, the INFORUM system is the work of many institutions, which has advantages and disadvantages. On the one hand, well informed country specialists are responsible for the different models using rich national data. On the other hand, differences in data and model structures may render difficulties in the interpretation of results. The size of the system and its institutional organisation naturally limits its availability online, which is necessary in order to answer our question. Only international data sets are the basis of the system. This restriction is necessary, because there is no country specific know-how in the model builder group for all the different 51 countries. The consequence is -compared to national data -a poorer data base, and a more restricted model structure. In spite of the much higher number of countries, this fact and the lower number of product groups in trade allow a significantly smaller system than the INFORUM International.
The GINFORS model (Global
GWS is also the German partner of the INFORUM group and supplies the national model INFORGE (INterindustry FORecasting GErmany) to the INFORUM group, which has also been used in Germany for many national forecast and simulation studies as a stand-alone model (Distelkamp et al. 2003) ., Especially the Institut für Arbeitsmarkt-und Berufsforschung (IAB), Nuremberg (Institute for Labour Economics) has been using the model for long run labour market forecasts and policy simulations (Lutz et al. 2002 for many years as a stand-alone model. For a direct feed back of international trade, the model has recently been linked to GINFORS as a satellite. A programming procedure has been developed, which allows to simultaneously solve INFORGE and the model GINFORS -the latter without its smaller model for Germany -leaving both models as technically separated systems. This allows to further develop both models independently. With this linked system, the following simulations were conducted combining the full detail of a rich national model with a comprehensive picture of the international interdependencies. We are now able to compare the results of a standalone policy simulation with INFORGE with the same policy simulation, but INFORGE being a satellite of GINFORS.
The model INFORGE
The special ability of INFORGE is based on two principles of construction:
bottom-up modelling and full integration, which are typical of the INFORUM philosophy (Almon 1991) . Bottom up means that every sector is modelled in great detail. INFORGE contains more than 600 variables for each of the 59 sectors. Macroeconomic variables such as GDP or disposable income or the consumer price index are calculated by explicit aggregation. Full integration implies a complex modelling, which simultaneously depicts the interindustrial connections, the generation, distribution, and redistribution of income, as well as its use for the demand of goods. It further implies that the influence of the economy on the environment and at least the short run effects of the change in the use of the environment on economic performance are depicted.
The disaggregated structure of the model is necessary, because the linkage between the economy and the environment needs a detailed structure of production. This creates a large but consistent processing of informa- By combining these properties of INFORGE with the assumption of bounded rationality of the agents, which underlies the specification of the behavioural equations, the system can be qualified as an evolutionary model.
On the other hand, it could be called an econometric input-output model (West 1995) , due to the econometric estimation of parameters and the existence of input-output connections. But a careful interpretation is necessary here: A Leontief-type model with constant structures is not given.
The input-output approach only gives a set of definitions. All technological coefficients are dealt with as variables which are changed by the costpush induced technical progress.
For some energy intensive sectors, such as iron and steel, a very detailed model was chosen : The technology was identified as putty clay, implying that the firms can choose between different technologies only in the moment of investment. For these sectors the available technological paradigms are explicitly modelled, and the best practice technology of every paradigm depends on relative prices. The investment decision implies not only the decision for the volume, but also for the technological paradigm, thereby changing the input coefficients.
For a better understanding of the theoretical position of the model, the following point should be marked: While, in general, the input-output approach is classified as demand oriented, this is not the case for INFORGE.
While demand determines production, all demand variables depend on relative prices. Prices, in turn, are given by the unit costs of the firms using the mark up hypothesis which is typical for oligopolistic markets. In that regard, the difference between neoclassical models and INFORGE lies in the assumed market structure and not in the accentuation of either side of the market. Firms set the prices depending on their costs and the prices of competing imports. Demand reacts on price signals and thus determines production. Therefore, the modelling of INFORGE includes demand and supply elements. was not possible, the estimation with the best coefficient of determination would be taken. So it can be expected that the system yields theoretically plausible behavioural equations with a good fit to the data.
Since the tests are always related to the single equations, one might doubt whether the interdependent nonlinear dynamic system has suitable properties. The first test therefore is the iterative solution of the whole system including all behavioural equations, definitions and budget constraints in stage 4. If the iterations do not converge, the responsible equations must be re-specified and the process starts again in stage 1. Convergence is only a necessary but not a sufficient condition for suitable properties of the system. Therefore, in stage 5 an ex-post forecast is carried out. If the system is able to reproduce the historic development for the main variables with a sufficient precision, the last test, which is an ex ante forecast for 25 years, is performed in stage 6. If not, the procedure starts with stage 1.
Final demand consists of the components' private consumption, public consumption, investment in equipment, construction, investment in stocks and exports. Each of these components is disaggregated into 59 product groups. The most important variables for the explanation of domestic demand variables are the disposable income of the government and private households, relative prices, interest rates and profits (investment).
Private consumption functions are designed for 43 consumption purposes.
In general, disposable income, relative prices, interest rates denote the explaining variables. With a bridge matrix, the demand for 43 consumption purposes is transferred to the demand for the 59 product groups.
Investments in equipment and in construction are separately explained for each of the 59 investing sectors. Beside the stock market price index CDAX, gross production, profits and capital productivity, as well as interest rates and the rate of inflation are important determinants of one sector. Investment and depreciation allows calculating the capital stocks for every sector. The vector of investment in equipment and the vector of investment in construction are then transformed into investment vectors of demand for goods using bridge matrices.
Intermediate demand is explained for 59 product groups for each of the 59 production sectors. The relation between the input of a intermediate good and the output of the demanding sector -the input coefficient -is explained by relative prices and time trends, which is interpreted as the influence of technical progress, as discussed above.
For each of the 59 production sectors, the labour demand is explained by a time trend, gross production and the real costs of labour per head in that sector. A macro wage rate is calculated in a function, which forecasts the result of the bargaining process between the unions and the firms:
Macroeconomic labour productivity, the deflator for aggregate consumption and the rate of unemployment determine the macro wage rate, which in turn explains -next to some sector-specific variables -the sectoral wage rate. Adding the social security contributions yields the labour costs per head.
The social security contributions are calculated in the SNA system such that the expenditures of the social security system are covered by its revenues. Unemployment is given as a macro variable by definition, subtracting the aggregated labour demand from the exogenous labour supply.
Profits and unit costs for every sector are given by definition. Together with the import price of the specific good, the unit costs determine producer prices, a calculation which is carried out for each of the demand components (intermediate, equipment, construction, private consumption, public consumption, exports) and for each of the 59 products.
Since demand decisions are driven by purchasers' prices, the transformation from producer prices to purchasers' prices is explicitly depicted by adding trade-and transport costs, sales taxes, specific goods taxes to and subtracting subsidies from each of the 354 producer prices. This very detailed modelling of prices is necessary, since goods taxes and subsidies are favoured policy instruments and it must be made sure that the model is able to calculate the effects in deep detail.
The system of national accounts with the five institutional sectors ("non financial corporations", "financial corporations", "general government", "private households" and "rest of the world") is part of the model and consistently linked with the input-output-system. The following functional accounts are represented for each of the institutional sectors: production, primary distribution of income, secondary distribution of income, use of income, change in net worth, financial account. The behavioural equations of this system explain its expenditures; the revenues are given by definition. The detail of this system allows to identify the expenditures and revenues of the social security system, so that it can be linked to the labour market and other parts of the model. For the land-use models and the material-input models, the data is supplied by the International Institute for Applied System Analysis (IIASA) and the Sustainable Europe Research Institute (SERI) as part of the MOSUS project form the data base.
The model GINFORS

Overview
The Bilateral Trade Model
The Bilateral Trade Model is the core of the GINFORS model. It links the national models for 25 composite commodities and one service aggregate via the international trade. In matrix terms, this is:
In general, it is assumed that the elasticity of the nominal shares on price changes is 0.5. This means that, with reference to the real market shares, there is a price elasticity of -0.5.
[sg with an elasticity of 0.5 was calculated best. In the future there will be econometric estimates of the price elasticities for each trade share.
The Macro Models
The macro models consist of five modules -balance of payments, final demand, monetary market, labour market and the SNA system:
The By aggregation, a price for total imports can be calculated.
For the money markets a reduced form is estimated in which the government bond yield is explained by the discount rate and GDP. For the countries of the EURO area, the interest rates are exogenous, since there are not enough observations for econometric estimations.
Labour supply -measured as labour force -depends on the development of population, which is exogenous according to the UN (2004) forecast.
Labour productivity -defined as the ratio of real GDP and employmentdepends on the real wage rate and technological trends. Labour demand,
i.e. employment, can be calculated by multiplying the inverse of labour productivity by real GDP. In a Phillips-curve approach, the aggregated wage rate is dependent on labour productivity and the development of consumer prices. For countries with input-output models, labour demand and wage determination is described for six sectors, which are consis- SNA modules are given for 12 countries.
The Input-Output Models
Input-output models are available for 22 countries, among them the EU15 countries except Portugal and Ireland plus the new EU countries Czech Republic, Slovak Republic, Hungary and the major trade partners USA, Canada, Australia, Japan, China and Taiwan. In the near future the num-ber of countries with Input-Output-tables can be enlarged, because the OECD is producing new tables especially for further important trade partners of the OECD.
Since there is only one observation of the i/o-structures, input-coefficients cannot be endogenized and are treated as exogenous variables.
Furthermore, time series are available for the labour input measured in employees as well as in currency units within the OECD statistics. These data, however, are not as deeply structured as in the input-output tables, varying between respective countries. Therefore, these factors are displayed by six combined sectors.
The structure of composite commodities for exports and imports is determined by the world trade data, so that import-functions can be calculated.
Regarding consumption by private households, the OECD publishes time series structured according to the purpose of use. This, on the one hand, is a useful category considering the analysis of consumption patterns, yet on the other hand there is a lack of bridge matrices allowing the transfer of the purposes of consumption by economic sectors. So the structure of private consumption as well as of government consumption and capital investments, is kept constant or projected in scenarios by exogenous performance targets.
The import prices in domestic currencies pm i [t] , with regard to adaptation lags, result from the import price in US$ pmt i [t] and the exchange rate
EXRA[t]. pm i [t]= pm i {pm i [t-1], pmt i [t] * EXRA[t]}
Imports at constant prices m i [t] (the index of countries is dispensed with in order to safeguard lucidity) depend on the relative price resulting from the import and production price pm i [t]/q i [t], measured in local currency, and the final demand f i [t] for the commodity i: m i [t] =m i {pm i [t]/q i [t], f i [t]}
The vector of the final demand at constant prices fd i [t] is the sum of the vector of the consumption of private households, the vector of government consumption, the vector of capital investments, respectively calcu-lated via constant structures from the macro variables, and the vector of exports derived from the bilateral trade model. AR is the matrix of input coefficients defined as the relation between the factor input of the production of the sector i and the output of the economic sector j. The input coefficients are exogenous variables determined on the basis of assumptions concerning technological development. I is the unit matrix, y is the vector of the gross production at constant prices. Therefore, the vector of gross production at constant prices y is given by:
y[t] = [I-AR(t)] -1 {fd[t] -m[t]}
Multiplication of the input coefficients of the variable production factors by their factor prices and the summation of the different types of costs, yields the variable unit costs. In vector terms:
uc[t] = (AR[t]-MR[t])' * q[t] + MR[t]' *pm[t] + LC[t] * w[t] + t[t]
In the process, MR is the input coefficient matrix of imports, (AR-MR) the domestic one. LC is the diagonal matrix of the labour input coefficients,
wj[t] being the vector of wages and tj[t] the vector of net commodity taxes per unit.
Production prices q j (t) are determined by the companies via mark-up calculation from the variable unit costs. Exceptions only occur when, due to the homogeneity of commodities in relation to the global market, the companies are not price leaders, but price takers. This is basically the case in primary commodity markets (mineral oil, natural gas, coal and ores) where, with reference to differences in quality and transport costs, a coherent global market price evolves. Export prices implemented within the bilateral trade model are basically identical to production prices.
q j [t] = q j {uc j [t]}
On the level of sectors, labour demand and the respective wages are ascertained for six combined economic sectors. For this purpose, the necessary explanatory factors from the input-output model are combined by aggregation in order to form these six economic sectors.
The wages in the economic sectors, defined as the annual wages per employee, result from a "Shift Share" regression with the average wage AWHI [t] , which again is the result of a Phillips curve with reference to the labour market situation.
w j [t] = w j {AWHI[t]}
The number of employees e j [t] depends on the production y, the real wages w/q and an autonomous trend of technological progress.
e j [t] = e j {y j [t], w j [t]/q j [t], t}
The labour input coefficients are given by definition as quotients of the employment and the gross production, whilst the sum of wages results from the multiplication of the annual wage per employee by the number of employees.
The Energy Emission Models (EEM)
The energy 
The Scenario
For the simulation exercise the models for Germany are eliminated from
GINFORS. INFORGE takes their part and is linked to the modified GINFORS. INFORGE gives the vector of German imports and the vector of
German export prices to GINFORS and in turn receives the vector of German exports and the vector of German import prices.
First the baseline of the global simulation is produced. Then the vector of nominal exports (fob) and the vector of import prices of that simulation are introduced to the stand-alone model to create a baseline with this system, all further adjustments of INFORGE being identical in both simulations. Thus, a maximum of conformity can be guaranteed between both baselines, but some small differences cannot be avoided, since real exports are not exactly the same. In the stand-alone simulation the price elasticity of real exports is by definition minus 1, whereas in the global simulation there are different price elasticities. This cannot be avoided because exogeneity of nominal and real exports would determine export prices as well, which would be a contradiction to the structure of the model.
In Figure 3 
The simulation results of the stand-alone simulation
The models in discussion are dynamic and in so far many effects need time until they are fully established. Therefore we will examine the results in the year 2010 -4 years after the shock has occurred, because then the international reactions will have passed.
The permanent rise of investment in equipment has impacts on final demand and on factor demand, especially the labour market, which takes on a central role, because the results here also influence income of households and final demand. Of course, there is a strong interdependency of all effects.
The first column of Table 1 shows the results of the stand alone simulation in the year 2010. The effect on investment in equipment is 16.1 billion €, which is less than in the first year 2006, because accelerator mechanisms influence the endogenous investment demand. Rising investment in equipment creates a multiplicative process of additional production in firms and income in private and public households, but at € 4.9 billion the additional rise of private consumption is relatively low, because disposable income of private households rises by € 5.5 billion only.
There are five effects of very different origin which are responsible for the weak expansion of disposable income of private households:
Taxes on goods rise by € 1 billion, which is a leakage between final demand and value added.
Imports rise strongly by € 9.8 billion and raise the value-added abroad especially because the import ratios of investment in equipment and of intermediate demand are relatively high.
Profits rise by € 0.2 billion only: After 4 years of expanding investment and capital stocks, the change in depreciation already reaches € 6.1 billion, which reduces profits, so that additional capital income payments for private households are very low.
With a relative change of +0.4%, labour income, which grows by € 5.7
billion, improves less than GDP (0.5%): The story behind this is a bit longer: The permanent investment shock raises labour productivity, which induces higher wage rates. Rising labour costs lead to higher prices, and a further rise of the wage rates. Since production rises, there is a push on labour demand, which reduces unemployment and gives a further push on the wage rate. Finally, a rise of the real wage rates causes a reduction of the labour input coefficients, so that the expansion of the number of employees is lower (+0.16%) than that of real GDP (+0.37%). Adding to the growth rate of the number of employees the rate of growth of the wage rate (+0.4%) yields a growth rate for gross wages of 0.56%, which equals the growth rate of nominal GDP (0.54%). The lower expansion of labour income (0.4%) can be explained by the difference between gross wages and labour income: Labour income is measured at factor costs, which, in comparison to gross wages, additionally contain the social security contributions of the firms. Since an important and growing part of employment is short-time employment, which is free of social security contributions of the firms, we get the lower effect on labour income (+0.4%).
Redistribution of income:
For private households as a whole, the changes of social security payments on the one hand and those of the benefits from the social security on the other hand are more or less identical in the short run. In our context, income taxes must be mentioned, which rise by about 1 billion €, but on the other side capital income grows by € 1.1 billion, so that the change of disposable income of households (€ 5.5 billion) is close to the change of labour income (€ 5.7 billion).
Public households receive an additional disposable income of 2.7 billion €, which is primarily due to -as already mentioned -additional income tax payments of private households (€ 1.0 billion), taxes on goods (€ 1.0 billion) and net taxes on production (€ 0.4 billion). In Germany, the government follows a strict consolidation policy, leading to public consumption rising by only € 1.5 billion).
After the boom in construction in the nineties, investment in construction is developing with income elasticities clearly lower than 1. Therefore, investment in construction rises by € 0.6 billion or 0.3% only)
Exports are exogenous in the stand-alone simulation in the free-on-board definition. In Table 1 we find the components of GDP including taxes on goods, explaining the small change in exports of 0.1 billion €.
For GDP, the changes of its components discussed above incur a rise of 13.4 billion €. This is less than the shock on investment (€ 16.1 billion).
Also, the relation between net national income (€ +7.3 billion) and the shock on net investment (€ +10.0 billion) yields a multiplier, which is lower than one. The discussion has shown that many factors are responsible for this striking result. The most important one is, of course, the strong reaction of imports, which is caused by both high import ratios in final and intermediate demand of investment in equipment and high import ratios of those sectors that produce investment goods in Germany.
The model forecasts further rising import ratios for these product groups.
There is a discussion in Germany, which qualifies the economy as a ba- For GDP at constant prices (Table 1 : € +8.3 billion, +0.37%) the effect is smaller than in current prices, because the already discussed expansions of the wage rate induce higher sectoral unit costs and thus higher sector prices. The prices of the different components of the GDP are affected in different ways. This is due to the fact that the wage -price interdependencies are weaker in sectors, which are operating in international competition, and that the sector mix is different in the components of GDP. German firms supplying on international markets are relatively capital intensive and, to a large extend, their intermediate inputs are imported, so that labour costs play a minor role. The strongest rise in prices is in public consumption (+0.32%), the lowest in exports (+0.07%). The aggregated import prices are reduced (-0.08%), although the import price vector is exogenous in the stand alone simulation. The explanation is that the simulation changes the structure of goods of the import vector, which are the weights for the constant import price indices in the calculation of the aggregated import price index. This effect is indirectly responsible for the slight reduction in the aggregate price index for the component investment in equipment, since this product group has -as already mentioneda great share of imports. Table 2 gives the results for real gross production and for employees of selected sectors. producers of investment goods like machinery, business machines, electrical machinery and medical machinery face a strong impact. But there are also service sectors like wholesale trade and data processing, which are strong winners, because the production of goods induces service inputs. In general it can be seen -as already shown for the aggregate figures -that the percentage rise of employment is lower than the corresponding figure in gross production, because the rise of the real wage rate reduces employment. For some sectors like other business services (51), nominal wage rates rise less than the price of the sector so that the real wage rates fall. In this case employment expands stronger than production. 
A comparison of the global and the stand alone simulation
In the global simulation, German exports and import prices are now endogenous variables depending on the performance of the world economy, which is influenced by the change of German imports and export prices.
Their rise induces export demand for German trade partners and causes additional production, income and imports in these countries, which affects exports of third countries in the world and their GDP. The expansion of world trade and GDP will also feed back to Germany. Table 1 shows that export demand for Germany will rise by € 3.1 billion. Compared to the stand-alone simulation, an additional impact on income generation pushes all components of GDP including imports. Because Germany's export demand is dominated by investment goods, we find the same high correlation between the change in imports and the change in final demand.
The impact on GDP is now € +16.1 billion, which is 20% higher than in the stand-alone simulation. GDP in constant prices rises by € 12.3 billion, which is even about 50% higher than in the stand alone simulation. The reason is that the price index of GDP rises by only 0.09 %, which is a lot less than in the stand alone simulation (+0.17%). The explanation is given by the little change in export prices (+0.04%). International competition does not allow for more. Since there is now a strong rise in the weight of exports in GDP, we observe, in comparison to the stand alone simulation, a damped effect on the aggregate GDP price index.
With +93750 persons and +0.27%, the employment effect is even about 70% percent stronger than in the stand alone simulation (0.27% versus 0.16%). This is surprising because the relation between the real GDP effects in both simulations was about 50% and the real wage rate has risen more than in the stand alone simulation (0.46% -0.09% = 0.37%) because of the higher productivity in the global simulation.
The explanation is given by structural effects. The sectoral impact on gross production is depicted for selected sectors in Table 2 . The conjecture that the structural effects are much stronger than those on aggregated variables, such as GDP can be confirmed. In the global simulation, the impact on production in car manufacturing is 111% higher than in the stand-alone simulation. For telecommunication, this relation is 89%, for other business services 56%, for whole sale trade 50%. Table 2 further shows that not only the typical export-intensive investment goods sectors perform better, but also service sectors, whose inputs are needed for the success in international trade are strongly influenced.
For employment, these indirect gains in labour-intensive service sectors, such as services for enterprises, whole sale and retail trade and representation of interests are important.
The impact of the German investment shock on the world economy can be derived from Table 3 . In US-$, the investment shock in Germany counts the amount of 20 billion. With all direct and indirect effects, it induces a change in world trade of US $ 30.6 billion. The effect on world GDP is US $ 61.8 billion, which gives a world wide multiplier for German investments of about 3. Table 3 further shows that only one third of this effect remains in the German economy. Looking at the absolute values of the change in GDP, there is a high concentration in some countries, which depends on both the magnitude of the economy and its linkage with international trade. The 10 foreign countries mentioned in Table 3 already account for 68% of the GDP effects outside Germany. 
GDP Exports
Conclusions
The well known fact that the third biggest economy in the world is also the leading export nation makes it plausible that macroeconomic policy analyses for this country should not be carried out without the consideration of international feed backs. Our simulation exercise, shocking investment in equipment, confirmed this hypothesis: The "true" effects on GDP at current prices in global simulations are 20% higher than in stand alone simulations. Moreover, price effects are dramatically lower in the global simulation, so that the effect on real GDP is about 50% higher in the global simulation than in the stand alone case. Structural relations further explain that the employment effects are 70% higher in the global than in the stand alone simulation. The induced exports have a goods structure dominated by investment goods. The additional export of these goods needs employment intensive inputs from service sectors. These results imply two conclusions: First: Policy simulations should consider international feed backs and secondly should make use of a disaggregated modelling approach.
A further point, which was not addressed explicitly in the paper, stresses the importance of a linked analysis: The domestic effects will occur earlier than the international ones, so that the dynamic profile of a shock in a stand-alone analysis differs significantly from that of a global simulation.
In the future, the IAB (Institute for Labour Economics, Nuremberg) will use the combination of the models INFORGE and GINFORS -as it was presented in this paper -for long run labour market forecasts and policy simulations for Germany as the standard case. This will allow for a better forecast and simulation of domestic policies, as well as a comprehensive analysis of the impacts of international shocks like drastic changes in oil prices or exchange rates.
